Aim: Presentation of case with successful management of impacted maxillary central incisor.
Background
Injuries to the primary dentition are among the most common trauma found in the maxillofacial region. Thirty to forty percent of children incur at least one injury to their primary teeth and the incidence is not gender related [1] . The frequency of maxillary incisor impaction has been found to range from 0.006% to 0.2% [2] . The close proximity of developing permanent tooth germ to the roots of primary tooth renders it vulnerable to trauma transmitted through deciduous teeth. The type and severity of disturbance are dependent upon the stage of tooth development, relationship of permanent tooth to the roots of primary tooth and direction and degree of force [3] .
Case Description
A 10-year-old girl reported to the Department of Pedodontics, College of Dental Sciences, Davangere, with a chief complaint of an unerupted upper left front tooth. History revealed that the child had a history of trauma at the age of 4 years, following which she lost a few of her upper front teeth. No dental treatment was taken for the same. The patient was asymptomatic and the only concern was regarding the unerupted permanent left upper front tooth. The age of eruption for the contralateral upper permanent central incisor was given as 8 years. Medical history was not contributory.
Intraoral examination revealed a buccal bulge in the region of 21. Intra-oral periapical ( Figure 1a ) and occlusal radiographs (Figure 1b ) of the maxillary anterior teeth showed a foreshortened crown and root in relation to 21. The patient had a skeletal Class I malocclusion and a balanced facial pattern. Intraoral examination revealed an early mixed dentition and an Angle Class I molar relationship. Clinical examination showed left maxillary permanent central incisors was missing and no apparent arch length discrepancy in both the maxillary and mandibular arches, grossly carious primary mandibular left second molar and deep caries in relation to primary mandibular right first molar.
Treatment
Extraction of primary mandibular left second molar followed by the band and loop space maintainer was done. Pulp therapy followed by stainless steel crown was done for primary mandibular right first molar (Figure 1c) . The unerupted maxillary left central incisor was kept under observation for any spontaneous eruption. However, no significant tooth movement was observed clinically and radiographically over a 6 month period (Figures 1d and 1e ).
Several treatment alternatives were explained to the patient and her parents. They agreed for the surgical exposure of the impacted central incisors and alignment of the impacted incisors into the arch by orthodontic traction.
Impacted maxillary central incisor was surgically exposed ( Figure  2a ). Begg bracket was bonded to the palatal surface. A 0.9 mm hard round stainless steel wire was splinted from canine to canine. A loop was incorporated on the wire to obtain the anchorage for orthodontic traction. Traction was applied by twisting the ligature wire running into the vertical slot of Begg's bracket and loop on the splinting wire ( Figure 2b ). Ligature wire activation was done after every 3 weeks. This method proved successful and helped provide the adequate force without any risk of devitalization of the teeth. The 21 gradually moved towards the occlusal plane by 3-4 mm, also uprighted slightly within 2 months (Figure 2c ). Since the distance between Begg's bracket and the hook on the splinted wire reduced further Open Access
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The impaction of permanent central incisors is a well-recognized entity and is usually associated with trauma to one or more primary anterior teeth early in life. Management options for such teeth can be: (i) surgical extraction and moving the lateral incisor to mimic the central incisor and similarly changing the anatomy of other teeth. (ii) Extraction of the impacted tooth followed by an implant. (iii) Surgical repositioning of the impacted tooth, and (iv) orthodontic correction of the impacted tooth [6] .
In the first option, modifying a lateral incisor to mimic a central incisor, because of the inherent discrepancy in the mesiodistal width at the cervical area, this compromises esthetics, especially when the person has a short upper lip. The option of extraction and implant placement requires a waiting period of up to 18 years of age and cannot be undertaken at a younger age. Surgical repositioning as a treatment option has a likelihood of failure either due to devitalization, or later replacement resorption; surgical trauma to the child at a young age is another disadvantage. Orthodontic correction, though challenging, is more desirable as the person retains his natural tooth in the arch [6] .
In this case report, to bring the impacted tooth into its natural position, a lingual button was initially bonded to the palatal surface of the impacted tooth. Most of the authors, for such alignments have initiated traction from the lingual surface by applying either lingual buttons [4, 7, 8] , Begg brackets [9 ] , or edgewise incisor brackets [4, 10] on this surface. But in cases where the attachment causes trauma to the labial mucosa, lingual placement would be preferable. The selection of the surface, however, may be decided on an individual basis. application of traction by twisting of ligature wire was not possible, hence, Nance palatal arch with the incorporation of hook in acrylic button was planed. The E -chain was engaged onto Begg's bracket at one end and the hook at the other end (Figures 2d and 2e) . The E -chain was changed after every one month. The 21 gradually moved toward the occluso-palatable and also uprighted slightly within the next 4 months (Figure 3a and 3b) .
After desire palatal movement and uprighting of the tooth, Begg's bracket was bonded to the labial surface of partially erupted tooth. Orthodontic brackets were also placed on mandibular incisors and orthodontic elastics are used for occlusal movement of upper left central incisor (Figure 3c ). Desire tooth movement was achieved within a 2 month period (Figure 3d ). After the complete exposure of clinical crown, the tooth was allowed to erupt by means of natural biologic mechanism. The patient is under regular follow up for 6 months after the active tooth movement was stopped, the patient showed normal clinical crown length and gingival contour giving an esthetically pleasing result. Impacted incisor maintained vitality and there was no evidence of root resorption (Figures 4a-4c ).
Discussion
The impaction of the maxillary incisor is often clinically and radiologically diagnosed in early ages because the non-eruption of the anterior tooth causes concern to parents during early mixed dentition phase [4] . Clinical signs of an impacted tooth include retention of the primary tooth, space closure, and elevation of the soft tissue of the palatal or labial mucosa [5] . The radiographic findings usually reveal the causes of impaction, such as a supernumerary tooth, an odontoma or a dilaceration; thus the treatment of the impaction is carried out according to the obstacle for eruption [4] . Open Access
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The technique of closed eruption has been highly recommended by most authors [4, 7, 8] for aligning the impacted tooth compared to methods like excisional gingivectomy and apically positioned flap techniques because of better esthetic results. The extrusion force applied to the impacted central incisor was very light, this may have accounted for the maintenance of vitality of the impacted tooth post-alignment. The chances of non-vitality are naturally much lower when the treatment is initiated at a younger age, due to the presence of a wide apical foramen. The lighter forces did not increase the total treatment time, which was 8 months for bringing the impacted tooth into alignment and an additional 6 months for the final alignment. This is comparable to other reported cases with total treatment times of up to 36 months [10] . This method of orthodontic alignment of impacted central incisors, compared to other methods, is relatively free from treatment associated complications and predictable results; hence, it may become the method of choice/preferred method over extractions or surgical repositioning.
Conclusion
The chances of non-vitality are naturally much lower when the treatment is initiated at a younger age, due to the presence of a wide apical foramen.
Clinical Significance
It is a challenging task for a pediatric dentist to restore esthetics by moving the impacted maxillary incisor back to its natural position. Orthodontic correction, though challenging, is more desirable as the person retains his natural tooth in the arch.
